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Claims 

Hezoceramic multilayer actuator (10) with alternating internal electrodes 
lek to the surface of the actuator (11; 30 to 37; 39, 40) and inactive 
regWis (15) assigned to them, with the internal electrodes of the same 
polarny being connected by their contact surfaces (17) to form a parallel 
circuit ro the extemal electrode (24) in each case, and the external 
10 electrodek (24) being arranged on opposing sides of the actuator (10), 

characterised In that the contact surfaces (17), and therefore the inactive 
regions (15)\assigned to them of one or a predetermined number of 
internal electrodes of the same polarity (11; 30 to 37; 39; 40), arranged 
above one ano\^er in the same direction, are arranged offset to one 
15 another by a predetermined angle (22) of the value a with respect to the 

i;3 contact surfaces (w), and therefore the inactive regions (15) assigned to 

t3 these, of the preceding internal electrode or a predetermined number of 

u!;! preceding same-polar% intemai electrodes of the same alignment. 

ry 20 2. Piezoceramic multilayer actuator according to Claim 1 , characterised in 
that the offset (41) is of s^ich a size, a§a multiple of the predetermined 
angle (22), according to a predpt^^ned height (38), and therefore a 
predetermined number of layCT^'^^fconsisting of a layer of piezoceramic 
material (25) with intemai elect^^ijUl) located thereon, that at least the 
25 contact surfaces (17) of the first (39) and the last (40) of the Intemai 

electrodes of the same polarity (1 1)^n this range (38) no longer overiap. 

3. Piezoceramic multilayer actuator acceding to Claim 1, characterised in 
that the offset (41), as a multiple df^the predetemiined angle (22), 

30 according to a region of a predetermined^ height (38) and therefore of a 

predetemiined number of layers (23), consisting of a layer of piezo- 
ceramic material (25) with an intemai electrode (11) located thereon, is so 
large that the inactive regions (15) of the first (39) and the last (40) of the 
internal electrodes of the same polarity (11) in tl^is region (38) no longer 
35 overiap. 

4. Piezoceramic multilayer actuator according to oneVof Claims 1 to 3, 
characterised in that the offset (41) is determined in a region (38) of from 
about 0.5 mm to about 3 mm, corresponding to some 5 to 30 layers (23), 

40 which in each case consist of the piezoceramic materis^| (25) and the 

internal electrode (11) located thereon. 
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5. Piezoceramic multilayer actuator according to Claim 4, characterised in 
tmt the offset (41) is determined in a region (38) of from about 1 mm to 
abcujt 1 .5 mm, corresponding to some 10 to 15 layers (23). 

6. Piezoqeramic multilayer actuator according to one of Claims 1 to 5, 
charac^rised in that an offset (41) is provided several times in succession 
in a multf^yer actuator (10), depending on its size. 

7. Piezocerarnjc multilayer actuator according to Claim 6, characterised in 
that the offset (41) is reversed in the opposite direction in each case after 
the completiort of one region or several regions (38), so that a wave- 
shaped run of tne offsets is produced. 

8. Piezoceramic multilayer actuator according to one of Claims 1 to 7, 
characterised in tharthe actuator (10) has a circular cross-section (12). 

9. Piezoceramic multilayek actuator according to Claim 8, characterised in 
that, the external electrodes (24) have a helical run at the connection of 
the contact surfaces (17) of intemal electrodes with the same polarity (11; 
30 to 37; 39, 40) with a iconstant runnjng^qffset (41) of the contact 
surfaces (17). \ ..-^ ^ 




10. Piezoceramic multilayer actuator aKonding to one of Claims 1 to 7, 
characterised in that its cross-sectns^n surfec^Js a square, a rectangle, or a 
polygon. 

11. Piezoceramic multilayer actuator according to Claim 10, characterised in 
that an external electrode runs over one side surface or, in particular in 
the case of a polygonal cross-section, oveXseveral side surfaces. 

12. Piezoceramic multilayer actuator accordingXto one of Claims 1 to 11, 
characterised in that it has a through borehol^ (27) along its longitudinal 
axis (26). 

13. Piezoceramic multilayer actuator according to onie of Claims 1 to 11, 
characterised in that pocket holes are provided at its^nds. 

14. Piezoceramic multilayer actuator according to one erf Claims 1 to 13, 
characterised in that in the head region (28) and in the raot region (29) of 
the actuator (1 0) the intemal electrode spacing (30 to ^3 and 34 to 37 
respectively) increases from electrode to electrode toward\the respective 
end (28 or 29) of the actuator (10). 
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15. l^ezoceramic multilayer actuator according to one of Claims 1 to 14, 
clwacterised in that the actuator (1 0) is a constituent part for the control 
of amnjection valve. 

5 \ 

16. MethocPfor the manufacture of a multilayer actuator according to one of 
Claims l\o 15, characterised in that several intemal electrodes of the 
same polaiaty, with co-aligned contacting surfaces for the external 
electrode, are located in each case on a green film made of a 

10 piezoceramic tWiterial, in that, in order to obtain the offset of the contact 

surfaces, the infiBmal electrodes of the same polarity are located on the 
subsequent greenyfilm with the respective offset in each case generated 
by a predetermined^angle a to the position of the preceding electrode, in 
that the correspond irt^ intemal electrodes of opposing polarity are located 

15 on the green films rotked through 180 degrees in each case, in that the 

green films of opposing^polarity are then laid on top of one another to form 
a block, with the contacl^ surfaces, and therefore tiie assigned inactive 
regions of one or of a pr^etemnined number of electrodes of the same 
polarity, an:anged above ^ne anjgthei^ in the same direction, being 

20 an-anged offset to one anoth^byllje^pffedetemiined angle a opposite the 

contact surfaces, and theremtee^^ assigned inactive regions of the 
preceding intemal electrode or \a predetermined number of preceding 
electrodes of the same alignment and same polarity, and in that the 
actuators are then prepared from th^ blodc. 

25 

1 7. Method for the manufacture of a multilayer actuator according to Claim 16, 
characterised in that the processing foK shaping a multilayer actuator in 
the green state is conducted prior to sinteHng. 

30 18. Method for the manufacture of a multilayer akuator according to Claim 1 6, 
characterised in that the processing for shaping a multilayer actuator is 
carried out subsequent to sintering. 

19. Method for the manufacture of a multilayer actua|or according to one of 
35 Claims 16 to 18, characterised in that, subsequent\to the sintering of the 

actuator, the sinter skin is left on its surface, and\pnly ground are the 
regions for exposing the electrodes, at which the coritact suriaces of the 
intemal electrodes are connected to the external electrode . 



